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AlfalfaAnalyst
Alfalfa is a vigorous and productive crop. Like all
farm crops, however, alfalfa is subject to stand injury
and yield loss from disease,insect injury and nutrient
deficiencies.Prompt and accurate diagnosisof a problem can allow early treatment to modify or correct the
situation before yields are seriously affected or stands
are lost.
The purpose of the ALFALFA ANALYST is to
provide an identification guide to alfalfa diseases,nutrient deficiencysymptomsand problem insects.Please
use it to help identify any alfalfa problems you may
have. Then secure specific up-to-date control recommendationsfrom yourlocal, county or stateagricultural
authority.
EC 93-1314

Diseases

-r

An AidTo ldentification
:&..

2. PhvtophthoraRoot Rot

1. BacterialWilt

4. Crown Rot

6. Verticillium
Wilt

Diseasesection preparedby F. l. Frosheiser,AR, SEA,
USDA,Departmentof Plant Pathology,Universityof
l\y'
innesota.

7. Anthracnose

5. SclerotiniaCrown and Stem Rot

Stemand RootCanker
8. Rhizoctonia

For more detai led i nformat on on diseases refer to
A Comoendium of Alfalfa Diseases.

1. Bacterial Wilt Corynebacterium insidiosum
First symptoms are a yellowish-brown discoloration in the woody cylinder of the
tap root. This occurs in cross section as a ring under the bark and will eventually
extend throughout the woody cylinder. Plants become stunted with many yellow
shoots having small, cupped leaves. The bacteria are in the soil and enter through
wounds.
2. Phytophthora Root RotPhytophthora megaspermaf. sp. medicaginis
Phytophthora root rot occurs in wet, poorly drained soils during extendedperiods
ofrainfall or excessiveirrigation. It can be detectedby digging surviving plants in
areas where stands have been thinned. If the tap roots are rotted off, then
Phytophthora was the likely cause of the stand loss. It causesyellowish-brown
rotted areason the roots that may extend to the crown, killing the plants. The rotted
areasturn black later.
3. Fusarium Wilt Fusarium oxysporumf. sp. medicaginis
Stems on one side of the plant wilt and die or the entire plant dies. Brown to
brick-red streaks,that appearas partial or completerings in cross section, occur in
the woody cylinder of the tap root. As the diseaseprogresses,the entire outer
portion of the woody cylinder becomesdiscolored and the plant dies. The fungus
lives in the soil and enters through wounds or fine roots. Other Fusarium species
cause root, crown and seedlingrots.
4. Crown Rot Usually causedby one or more speciesof Fusarium, Rhizoctonis,
Phoma, Stagnospora,or Colletetrichum
The rot often begins as a small cone shapeddiscoloration below the base of a cut
stem. The rotted area enlargesand may merge with rot from other infection sites
until the central portion of the crown is destroyed, often leaving a rim of live tissue.
Crown buds are often rotted and the rot progressesuntil a portion or all of the
meristematictissueis destroyed. Crown and bud rot are usually initiated during the
first and second season and become progressively more severe until the eitire
crown is destroyed.
5. SclerotiniaCrown and Stem RotSclerotiniiatrifolliorum
The first symptomsoccur in the fall as small browir spots on leavesand stems.The
parts wilt and die, then the fungus spreadsto the crown. In early springthe crown or
basalpart of the stembecomessoft and discolored. As the infected parts die a white
fluffy mass grows over the area forming hard, black bodies (sclerotia) which may
adhere to the surface of or be imbedded in the stem or crown.
6. Verticillium Wilt Verticillium albo-atrum
Symptomsbegin as temporary wilting of upper leaveson warm days at prebud to
floral stage and progressesto a yellow blotchiness and/or yellow to pinkishorange-brownV-shapedsegmentsof leaflets. Leaflets may curl along the midrib.
Stemsremain erectand greenor chlorotic for a while after the leaveson the stemdie.
Yellowishto brown discolorationis usuallypresentin the woody cylinderof the tap
root. Regrowth appearsnormal in most infected plants but symptomsreappearas
top growth approachesthe prebud stage.Plants becomeprogressivelyweaker and
may die later in the seasonor during the winter.
7. Anthracno* Collototrichum trifulii
Diamond shapedtan lesions with dark borders appear near the base of the stems.
The centers of the lesions contain small black bodies that produce spores. The
fungus may girdle and kill stems,crown buds and eventually the crown. Crown rot
due to anthracnoseis characteristicallybluish-black (gunmetal).The "shepherd's
crook" is often observed in young, dead shoots. Dead, strawcolored stems scattered through a field may indicate anthracnoseinfection. The diseaseis favored by
hot. moist weather.
8. RhizoctoniaStem and Root Canker Rhizoctonia solani
Dark sunkencankersform near the baseof the stem. The cankersmay girdle andkill
the stems. The fungus also causeseliptical tan to buff sunken cankerson the root,
especiallyin the southwesternstates.The cankers are often darker at the margins
and turn black with age.This fungus also causesseedlingand crown rot and, in the
humid areas of southeastern USA, a leaf blight characteized by dead leaves
sticking to each other and to stemsby hyphal strands.It is most severeunder high
temperature and moist conditions.
DARK COLORAREAS - Diseaseusuallyoccursannuallyand affectsyieid,qualityor persistancewhen susceptiblevarietiesare grown.
LIGHT COLOR AREAS - Disease occurs but is ot minor economic importanceexcept occasionallyin local areas.
WHITE AREAS - Disease is usually absent or oI little significance.
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9. CommonLeafSoot

12. SpringBlackStem

14. BacterialLeafSoot

10. Lepto LeafSpot

11. StemphyliumLeafSpot

13. SummerBlackStem

16. AlfalfaMosaicVirus

9. Common Leaf Spot Pseudopezizamedicaginis
Small, circular, brown to black spots apprear on the leaflets. As the spots become
qlde{, small, raised disc, usually lighter in color, appearsin the centei of the spot.
?
The infected leaves turn yellow and drop as the diseaseprogresses.,This dis€ase
occurs wherever alfalfa is grown and developsduring moist periods at moderateto
cool temperatures.

10. Lepto Leaf Spot Leptosphearulina briosiana
Small brown spots on the leaflets, surroundedby a halo, enlargeand acquire a tan
center with an irregular brown border. The infected leavesdie and cling to the stem
for a time. Only young leaves becomeinfected and the greatestdamageoccurs on
young growth after clipping if favorable, moist weather conditions occur at that
time. In older growth only the young upper leavesbecomeinfected and have typical
symptomsand these seldomdie.

11. StemphyliumLeaf SpotStemphylium botryosum
Spotson the leavesare slightly sunkenand dark brown with a lighter center.Young
lesions are surrounded with a yellow halo. Older spots rnay be concentricringed,
resemblinga target. In westernUSA, especiallyCalifornia, (upperphoto) the fungus
produceselongatelesions,irregularin outline,with tan centersand brown borders.
The diseaseis favoredby warm. moist weather.

12. Spring Black StemPhoma medicaginis
Dark spots with irregular borders appear on the leaves. They enlarge and merge
until much of the leaflet is covered. The leavesturn yellow and drop. Stem lesions
are dark greenat first, later turning black. Stemlesionsmay enlargeand mergeuntil
most or all of the lower portion of the stem becomesblack. Young shootsare often
girdled and killed. The diseaseis favored by cool, moist weather.

13. Summer Black Stem Cercospora medicaginis
Large, usually circular, light gray to black spots appear on the leaves during the
summer and early fall. Young spots on the leaves are often surroundedby a halo.
Considerable leaf drop results from severe infections. Brown to black lesions
appear on the stem. These lesions enlarge and often cover large portions of the
stems. The diseaseis favored bv warm. moist weather.

14. Bacterial Leaf SpotXa nthomonas alfalfae
Small water-soaked spots on the leaves enlarge, become brown to black, and
sometimeshave a lighter center. The spots are irregular and more pronounced on
the underside of the leaflets. They usually glisten in the light due to the dried
exudate.Infected leavesusually drop. Stem lesions are water-soakedat first, later
turning brown or black. Seedlingsare often killed, especiallyin summeror early fall
seedings.

15. Downy Mildew Peronospora trifoliorum
Light greento yellow blotchesappearon the leaves.Terminal portions of the shoots
are often dwarfed and the leavestwisted or rolled. A grayish cottony growth, which
is the mycelium of the fungus, is often visible on the undersideof the leaflets. Cool,
moist weather favors the disease.

16. Alfalfa Mosaic Virus
Symptomi of alfalfa mosaicare yellow streaksbetweenthe leaf veins or light green
to yellow mottling of the leaflets, often accompanied by malformation of the
leaflets. Plantsare sometimesstunted and may be killed by the virus. Many infected
plants show no symptoms. Symptoms are most evident in the spring and fall.
DARK COLOR AREAS - Disease usually occurs annually anOattects yield, quality or persistancewhen susceptiblevarieties are grown
LIGHT COLOR AREAS - Disease occurs but is of minor economic importance except occasionally in local areas.
WHITE AREAS - Disease is usually absent or of little significance.
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PhosPhorus

3. Sulfur

Potassium

5. Lime

8. Air PollutantDamage
6. MolYbdenum

M u n s o n 'M i d w e s t
D e f i c i e n c y s e c t i o pn r e p a r e db y F t D
Director. Fotash & Phosphate Institute

9. Heaving

l. Phosphorus
Phosphoius deficiency usually does not produce a definite symptom, only a very stunted growth. The_stuntingo-{
growih and color of ihe crof-produces
will vary with the degreeof the deficiency and the soil conditions. Under acid soil
phosphorus
a stunted bluish-greencolored plant, while under other conditions, plants
low
ionditions,
appear fight yellow, as if they were nitrogen or sulfur deficient. The deficiency is readily corretted by applying
f6riilizer ionfaining phosphate.High yielding alfalfa removesabout 5.6 lb. of P or 13 lb. of P2O5per ton of hay
produced.
2. Potassium
Potassium can be a major limiting factor for alfalfa production in high rainfall regions. In areas of generally low
first aswhite spots
rainfall, potassiumdefiCienciesappearlessfrequently, except-onsandysoils. Symptomssho^w-up
and
around t-heouter edgesof the upper leaflets. Under severedtficiency the size and number of the spots incr-eases
the leavesbecomey-ellowanddrv, causingthe lowerleavesto drop. Potassiumhasapositiveeffecton nodulationand
nitrogen fixation. Alfalfa stand iailure 6nd subsequenttakeov-erby grassesis sbmetimes an indication of low
potas-siumin soils. Where soil potassium is low, an intensive potastrfertilizer program is negels?ry to obtain and
iustain high yields of alfalfa. ttigtr yietaing alfalfa removes about 50 lb. of K or 60 lb. of KrO per ton of hay
produced.
3. Sulfur
Like phosphorus,sulfur deficiency produces stunting, the degreevarying ryitl1th9 severity of the deficiency. Plants
protein
It also influences amino.acld.a-1d
appeir hght yellow, becausesulftir^deficienciesreduce nitrogenfixation.
-by
fertilizers containing sulfate. High yielding alfalfa
pioductiSn. Sulfur can be provided by elemental sulfur or
removesabout 5 lb. of S per ton ofhay produced.
4. Boron
"yellow top." The syrnptoms are often confused with leafhopper
Boron deficient alfalfa is sometimes called
yellowing. The top leavesare yellow and reddish and bunchedand the growing tip-may actually die, while the lower
ieavesant branchesremain gieen. Boron deficient alfalfa does not blobm normally and producespoo-rseedyields.
The deficiency symptoms ale most prominent during dry periods, particularly on_coarsetextured soils. When
moisture conditi<ins^improve,side brianchesmay often continue growth and extend beyond the main stem. The
deficiency is readily coirected by small rates bf borate or borated fertilizers.
5. Lime
Alfalfa will not grow well on acid low pH soils. On acid soils, plants are light green, stunted and standsbecomethin'
Aluminum and manganesemay be toxic to alfalfa plants on highly acid soils. Adding agricultural limestoneincreases
soil pH and reduces-theiravailability, correctingihe condition.-Increasingthe soil pH qn many-soilsincreasesthe
avaiiability of soil molybdenum, stimulating nitrogen fixing bacteria in root nodules. It also allows for a greater
uptake of magnesiumand may increase soil phosphorus availability. Lime provide-scalcium-and magnesium,the
ainount varyiig with the type of limestone. The ainounts of lime neededvary greatly, dependingupon the pH and
buffering capacity of the soils.
6. Molybdenum
Molybd6num deficiency reducesthe growth of alfalfa. It is part of the nitrogena-seenzyme,*_h!cttis essentialto N
acid soils (pH 5.Dliming increasesthe solubility and availability of soil molybdenum, correcting
fixaiion. On many
-soils
low in*molybrienum, the deficiency may be corrected by applying molybdate to seed. Only
deficiencies. On
per
are
required.
acre
ounces
7. Zinc
Symptoms have seldom been observedin the field becauseof the low zinc requirement of alfalf-a.Deficient pQnts
giow slowly and the older leaves become slightly yellowed, followed by progressive.necrosisfrom the top of the
flants dowirward. New leallets become progresiively- smaller as they-emerge. Deficiency.may become worse as
irhosphorusavailability is increased.Thtlikelihood of deficiency would tend to increasewith increasingsoil pH.
8. Air Pollutant Damage
Alfalfa is sensitiveto hi{h concentrationsof smog, sulfur dioxide or ozone in the air. The leaf symptomsare similar
for all three. Symptoms-rangefrom veinal chlorosis to chlorosis of theentire leaf. Varying pegreesof leaf necrosis
result from very high concenltrationsor long periods of exposure.Older leavesare more sensitivethan young leaves.
Damageusually occurs near urban or industrial areas.
9. Heaving
Heaving usilally occurs on heavy soils high in moisture. Alternate freezing and thawing temperaturescausethe wet
soil to expand ind exert upward pressureon the crown. When the -pressurei.t-glgutenoughthe root and crown are
lifted and the tap root willbften bieak when the baseof the root is flozen solid. Heaving can often be severein late
summer or fall seedingsbecausethe root systems are short and not well developed.
.J
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1. Alfalfa Weevil

3. Clover Root Curculio

2. Clover Leaf Weevil

4. AlfalfaSnout Beetle

Insect section prepared by M. Curtis Wilson, Depart.
ment of Entomology, Purdue University.

5. PotatoLeafhopper

1. Alfalfa WeevilHypera postica (Gyllenhal)
The alfalfa weevil is the most important insect pest of alfalfa in the U.S. Damage
from this insect usually startsin early springwhen the larvae emerge.The young
larvae have black headsand a white stripe down the back. They feed first in the
growing tips and then shred the foliage giving infested fields a greyish cast. The
adults are about V+inchlongand usually not seenduring the day. The pupaemay be
found in netlike cocoons either on the plants or in debris on the soil. Both larvae
and adults are present after the first cutting, feeding on new growth. Remaining
larvae soon mature and the new adults leave the fields during the summer, but
return in the fall and start depositing eggs. The map includes both alfalfa and
Egyptian weevils.

2. Clover Leaf WeevilHypera punctata (Fabricius)
The larvae of this insect look very much like alfalfa weevil larvae except that they
are larger (Yz inchlong) and have brown heads, not black. They are found feeding
on alfalfa at night, very early in the spring. They are very susceptibleto a fungus
diseaseand diseased,dying or dead larvae curled around the stemsaf,ecommonly
seen. Usually their numbers are reduced by the diseasebefore extensive damage
occurs.

3. Cfover Root Curculio Sitona hispidula (Fabr.)
The adult clover root curculio is a small,:slender, dark-gray snout beetle about
3/16inch long. It feeds on the foliage, but is rarely seriousin this stage.However,
extensive larval damage to the roots is frequently found, particularly in older
stands.Damageis characterizedby extensivescarringof the epidermallayers of the
roots as pictured. These lesions may become avenues of entrance for various
diseasepathogenscausing wilt and root rot.

4. Affalfa Snout BeetleBrachyrhinus ligustici (L.)
This large snout beetle, nearly half an inch long, has beenfound thus far only in the
State of New York. The beetles' spreadhas been limited becausethey do not fly.
The larvae are large, white, and grub-like in appearance.Damage from adults
feedingon the foliage and larvae feeding on or in the roots may be severeenoughto
kill the plants.

5. PotatoLeaftropper
Empoascafa&ae (Harris)
Thistiny lightgreeninsectwhichjumpswhendisturbedis a commoncauseof alfalfa
yellowing.Thenymphorimmaturestageis lightyellowandcharacteristically
walks
sideways.Feedingby theseinsectscausesseverestuntingof the plantsand yellowingor reddening
of thefoliage.teafhopperdamage
startsin wedge-shaped
area
atthetip of theleaf.Thefirst cuttingis notusuallyaffected,but subsequent
cuttings
may be severelydamaged.
iJ

DARKCOLORAFEAS- In6ectapp€arsandelfectsyleldor qualltyof crop.
LIGHTCOLORAREAS- Insectocours,butu8uallyis of mlnorlmportance.
WHITEAREAS- Insectls usuallyEbsentor of llttleslgnlticanco.
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6. BlueAlfalfaAphid

7. PeaAphid

10. AlfalfaBlotchLeafminer

9. MeadowSpittlebug

Cutworm
11. Varieoated

8. SpottedAlfalfaAphid

Grasshopper
12. Differential

1 3 . P l a n tB u g s

6. Blue Alfalfa Aphid Acyrthosiphon kondoi (Shinji)
The blue alfalfa aphid was firstfound in Californiainl9T4 and now occurs in several
western and midwestern states.It is similar to the pea aphid in appearance,but can
be distinguishedby its bluish green coloration in contrast to the yellowish or light
green color of the pea aphid. Coloration of the third antennalsegmentof adults and
nymphsand thoracic areaof the wingedforms can alsobe usedin the field. The third
antennalsegmentof the blue alfalfa aphid is a uniform brown in contrast to a narrow
dark band at the tip of the third antennalsegmentin the pea aphid. The thoracic area
of the winged pea aphid is light brown in contrast to a dark blackish brown for the
blue alfalfa aphid.
7. Pea Aphid Acyrthosiphon pisum (Harris)
This large bright green aphid is common on alfalfa. It builds up huge populations
which cover the stemsand terminal buds in cool wet seasons.It causesdamageby
suckingplantjuices causingthe plants to wilt. Usually as drier and warmer weather
develops natural controls reduce the infestations. This insect has many natural
enemles.
8. SpottedAlfatfa Aphid Therioaphis maculata (Buckton)
This tiny aphid is light yellowish green or straw colored with rows of dark spots on
its back. Unlike the pea aphid, it develops under hot dry conditions. It causes
severe stunting and yellowing of plants and will kill seedlingstands. It secretesa
great abundanceof sticky honeydew in which a sooty black fungus may develop.
This aphid is most severe in the arid areas of western and southwestern U.S.
9. Meadow SpittlebugPhilaenus spumarius (L.)
The meadow spittlebugis an early springpest. The most characteristicsymptom of
infestationis the frothy spittle secretedby the yellowish greennymphsas they feed.
Feeding causes stunting with a shortening of internodes so that the leaves are
bunched together giving a rosette appearance.The jumping adults emergein early
June and causelittle economic damageto alfalfa, but may be abundantand annoying to the grower at harvest time.
10. Alfatfa Btotch Leafminer Agromyza frontella (Rondani)
The adult leafminer is a tiny dull-black humpbacked fly which emergesin the
northeastin late May from overwintering pupaeon the ground. The fly's presenceis
best recognizedby its pinhole oviposition and feeding punctures which may range
from a few to over 100per leaflet. The femaledeposits1to 3 eggsper leaflet, so most
of the punctures are due to feeding. Mines are produced in the leavesfrom feeding
by the larvae on leaf tissue between the upper and lower leaf surfaces.A mine or
tunnel is formed as feeding progresses,usually beginning at the base of the leaf,
widening as it approachesthe leaf apex and terminating with an enlargedblotch
which is often "comma" shaped,The mature larvae leave their mines and drop to
the ground to pupate. In the northeast a secondgenerationemergesabout a week
after pupation in mid-July followed by a third generation in late August.
11. VariegatedCutworm Peridroma saucia (Hubner)
This cutworm prefers non-grasscrops and can causeextensivedamaggto alfalfa
during warm wet seasons.When fully grown it is about two inches long and may
rangein color from almost black to light greenishyellow or tan. It has a distinctive
row of light yellow diamond-shapedspotsaligneddown the middle of the back. The
worms feed mainly at night and hide under clods or in soil debris during the day.
There are also other speciesof cutworms which occasionally damagealfalfa.
I 2. Differential GrasshopperM eIanopus differ entialis (Thomas)
The differential grasshopperis only one ofseveral speciesofgrasshoppers which
may attack alfalfa and causeserious damage.Grasshoppersbecome most numerous in uncultivated areas.Consequently,heaviestinfestations are usually found in
field margins, fence rows, pastures, grass waterways, etc. Their populations increasein seasonswhich are hot and dry. New seedingsof alfalfa are favorite foods
of grasshoppers.From field margins grasshopperswill move into these new seedings, depleting them as they feed.
13. Plant BugsLygus species
There are several speciesof plant bugs which are common in alfalfa fields. The
tarnished plant bug. Lygus lineolaris (Palisot de Beauvois) which is the one pictured, is one of the most common in the Midwest and eastern states. Plant bugs
cause serious damage to seed and are not usually thought of as forage pests.
Ilowever, they suck thejuices from the foliage and are frequently very abundant,
resulting in wilting of the plant tips and thus forage yield loss.
'i)
DARK COLOR AREAS - lnsect appears and atfects yield or quality of crop.
LIGHT COLOR AREAS - Insect appears but is usually of minor importance.
WHITE AREAS - lnsect is usually absent or of little significance.

